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Introduction
At RAN#90-e, a WI (RP-202912 [1]) was approved to introduce PC1.5 power class for n77 and n78 anf define RF requirements to enhance both UE mobile and FWA uplink efficiency and coverage. Objective copied below:
The objective of this work is to develop RF requirements that are applicable to new power UE mobile device and FWA operations over the 3GPP NR band n77 and n78, including
1. Introduce PC1.5 (29 dBm) power class and all associated requirements to both band n77 and n78 to enable single component carrier UL operation and dual-PA equipped devices for standalone NR operation. 
0. The PC1.5 specifications are applicable to both mobile and FWA form factors
0. The PC1.5 specifications are applicable over the entire frequency range of Bands n77 and n78 and are not limited to operation in the US.  All regional regulations shall be adhered to.
1. Specify A-MPR for PC1.5 for Band n77 and n78 if needed
1. Reuse existing mechanism for PC1.5 to meet the regional SAR limit for n77 and n78 handheld device and meet all of the regulatory requirements.

WFs at RAN4#99-e 
At RAN4#99-e two WF’s was approved, R4-2107824 (“WF on device type signaling for PC1.5”) [2] and R4-2107825 (“WF on duty cycle signaling for RF exposure mitigation for PC1.5 FWA”) [3].
Extract from [2]:
Background
· MPR for PC1.5 was originally introduced for typical UEs with dual Tx for n41
· It is considered to use PC1.5 for FWA devices in n77, n78 and n79
· Due to different form factors FWA devices could feature better performance regarding antenna and PCB isolation
· Since some FWA devices could have superior performance, it is discussed to improve PC1.5 MPR and to introduce an associated device type/capability signaling
Signaling
After the initial discussion three options remained for further considerations:
· Option 1: Signal the device type, i.e., Type A, Type B, Type C.  A set of performance requirements would be associated with each device type. 
· Option 2: Prefer not to have any signalling. Prefer not to have different requirements for FWA. 
· Option 3: Other ideas, or still needs more study.  Please offer ideas for future discussion. 
Tentative Agreement: Use Option 1 as starting point and also take MPR evaluation results into account for further discussion whether the signaling is needed.
· Understand what different requirements are needed, take the MPR evaluation into account
· Compare whether the MPR requirements will be different before discussing the signaling
· Discussion are limited to PC1.5
Extract from [3]:
Background
· In [1], it is agreed to reuse existing mechanism for PC1.5 to meet the regional SAR limit for n77 and n78 handheld device
· Currently, the default duty cycle limit is 25% for PC1.5 if nothing is reported
· Otherwise, it is half the reported value since the same IE is used for PC2 reporting as well
· In RAN4#98-bis-e, following approaches were discussed without consensus
· P-MPR: Baseline method. UE centric solution with other optional solutions
· Duty cycle: Optional method. e.g., same with smartphone (25%), or others (e.g. 50%)
· Antenna gain (G_tx): Optional method. e.g., G_tx assumption with/without duty cycle
· Other options are not precluded
Way Forward: FWA MPE
· In [2], it is presented that Gtx based specification is found to be challenging due to the uncertainty and variation in Gtx as well as the possible declared value of distance, R, by the manufacturer for compliance
· In RAN4#99-e, following options were discussed for FWA MPE handling. Option 2 is discarded based upon the discussion (See Annex for detail)
· Option 1: Adopt the FR1 maxUplinkDutyCycle-PC2-FR1
· Option 2: Adopt the FR2 maxUplinkDutyCycle-FR2
· Option 3: Adopt the hybrid maxUplinkDutyCycle-FWA-FR1
· RAN4 will further discuss how to define the optional solutions along with the signaling method for FWA devices in RAN4#100-e

[bookmark: _Ref178064866]Discussion on device type signaling
As seen in [2] there are 3 options on the table with regards to indicate via signaling on how to differentiate MRP requirements depending on if the UE is a smartphone or a FWA.
· Option 1: Signal the device type, i.e., Type A, Type B, Type C.  A set of performance requirements would be associated with each device type. 
· Option 2: Prefer not to have any signalling. Prefer not to have different requirements for FWA. 
· Option 3: Other ideas, or still needs more study.  Please offer ideas for future discussion.
It might be beneficial to differentiate general MPR requirements depending on if the Ue is an “ordinary” smartphone or if it’s a FWA.
We prefer to develop option 3 and define a new power class for FWA devices, e.g. PC1.5bis. For FR2 different device “types” have been based on power class definitions and we see no reason why this can’t be done also for FR1. It would keep the FR1 and FR2 specifications similar and no new explicit “UE Type” needs to be invented and implemented by RAN2. The impact on RAN2 specifications will be minimized by this approach.
The MPR for the new PC15.5bis will be band agnostic by default, as usual. It also possible for requirements to be defined per MPR/PC per band, see below.
As an example, today MPR requirement for band n14 is based on band number and power class, see table 6.2.2.-5 in TS 38101-1. Copied below for visibility:
Table 6.2.2-5 Maximum power reduction (MPR) for power class 1 for Band n14
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 0.5
	≤ 0.5
	0

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	≤ 0.5
	≤ 0
	0

	
	QPSK
	≤ 1
	0

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5



Different MPR requirements depending on band and FWA devices can be used in a similar manner if needed on a case-by-case basis. At the same time the impact on RAN2 specification is limited.
Proposal 1: Define a new power class, e.g. power class 1.5bis, to identify FWA HPUE’s.
Discussion on FWA MPE
As seen in [3] there are 2 options on the table with regards to FWA MPE handling:
· Option 1: Adopt the FR1 maxUplinkDutyCycle-PC2-FR1
· Option 2: Adopt the FR2 maxUplinkDutyCycle-FR2
· Option 3: Adopt the hybrid maxUplinkDutyCycle-FWA-FR1
Given our proposal in clause 2, to introduce a new power class for FWA FR1 UE’s we suggest to re-phrase option 3 to “maxUplinkDutyCycle-PC4-FR1” and continue adopting option 3.
Proposal 2: Option 3, rename the suggested I.E to “maxUplinkDutyCycle-PC15bis-FR1”.

Conclusion
Based on the summary in clause 2 we propose the following: 
Proposal 1: Define a new power class, e.g. power class 1.5bis, to identify FWA HPUE’s.
Proposal 2: Option 3, rename the suggested I.E to “maxUplinkDutyCycle- PC15bis -FR1”.
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